(3) Japanese Patent Application Laid-Open No. 9-288562 (1997) 
"Multi-Bit Matching Circuit" 

The following is an extract relevant to the present application. 

5 

This invention provides a multi-bit matching circuit which facilitates timing design 
by keeping a delay time of an output signal constant regardless of a logic of an input signal 
and allows a fast operation, and which is able to reduce a layout area and is further able to 
decrease power consumption. 

10 An n-bit matching circuit 10 comprises match-comparison parts 100 for each n-bit which 
inputs a pair of input signals DATA[0:n] and DATA N [0:n] being an object to be 
match-compared and an input signal ADDR [0:n] being a reference of match-comparison, 
and which outputs comparison results at an open drain electrode NMOS. The n-bit 
matching circuit 10 also comprises an output control part 110 which detects a shift of a pair 

15 of input signals by a pair of signals for one bit among said pair of input signals DATA [0:n] 
and DATA N [0:n] and which outputs an input shift detection signal at the open drain 
electrode NMOS. The n-bit matching circuit 10 further comprises an output part 120 
which inputs a comparison result for said n-bit and said input shift detection signal and 
which is activated by the input shift detection signal. The n-bit matching circuit 10 has a 

20 dynamic circuit configuration wherein said math-comparison parts 100 for n-bit are 
wired-OR-connected. 
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(57) iwm 

&-«tc#o £ i: c j; d * <i x > ?wm*&mK-r s £ 

n t: y h -SHIS 1 0 tt, *-ajt*» 
t©A*if^DATA [0 : n] , DATA N 
[0 : n] k-aifctt«it<DAA«*ADDR [0 : 
n] ftA*U *-r>Kl/-f >S«NMOStJtiag 
*£W;*j-*-a&nlf * h#©-gctfcft881 0 0 b5S3 
A;*J<I^*fDATA [0 : n] , DATA N [0 : 
n] ©-5*>, 1 If* h#©M^ttT-A*r{3*f*t©»#& 

t&m p w >seiNM o s -e xtimfemhm 
1 %*\hti+%\hijfgm$t>i iot HuSBntr^ h#©it 
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m*m 1 ] n tr v Y (nttffift©gft) ©«-ait 
«£***© A#M<§^ n\fyY<D-&.itWtm<DXtim 

PI«8fi^{c«t oTtSSYb$n5«-Stt:«^© n t: «y 
h©A*M^#fc-aifc«t#£l©A*>{I^£A;*j bT# 
try h©ifc#l£*£ffi*?-5-ait«tg&i:> 
mig3*-ftit«{*rtt© nCs b©A;&M*f*f©5 1 
K» h#©{I^*f£A;*JU KA*rfi^*f©3S#£tfctb 

<fc o T ?S£<b $ # 5 tti * SS § OS * % 

[it &m 2 ] ±§2it*s i §3«©^ tr * b -ft nest 

miI3-ftlt«tg|5fcJu 2A^*fbfl«Ji6a»15]«Si:*©tll* 

mo s &fflv^T-ait«<s*sai*-rs«j5Et u 

HuIBffl^SiJiBlSPa:, 2A£NAND®g&i:-£©aj;*j£«6iJ 

moscj:5 A*a^tftm^*sai^-r u 

***«ttbTA*»*iMtt««tta-r*#Mtfc bfc 
c i: s#at-r ais^JB i 2 ©<sift*»fcB«©^ t: 

f h— fttlBSo 

HM&JI4]. SJI3ai*«l»SiJrt©2A*NANDIal» 
HU^-ScJt«tg5F , 3©2A^*flbe«JiftaW|5ll&tffiffl 

#ffiK bfc c i: Ztmt-t Si* #3i 1 Xtt 2 ©M*v*>fcB3 
«©^try b -ft sis. 

5 >^ISSffl©A^l5lBS^iPbfecii:^«fai[fcf SIS 
2Xtt3©mt*>fcg3tt©£t:yh-»[slE&. 

[iS*«6] *iE-ftJtfftS»rtTfflv*s7";w' , *>* 
u «riBiB*«i»aj©m*c, 5>^isffiffi©ii?$ 

@Ki:b-C> lttlt-*ftfc:7/l'y* -ft* 
tUT (n-1) <Sttiflbfc£fc£ft«fc*SiiNUS 
K 2Xtt3©Mlx^C:i2«©^brv h-a@». 
[1I3&H7] ttEffi*«*&W7*hWCft*ftft 
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S«fc-5Cft3i3-aJt«aS£EBU SE-ftifc«cgiSfc*tb 

T««i3ai*ieijWgi5*RSb-rEBb, ftB-suttMSK: 

A*;*ft5«-ait«HI^*r&> MBtBftMMBCA* 

*s «t a c w-f 7-> h bfeci t^es^-r susrjs 1 , 

2, 3, 4, 5Xtt6©{iUft*fcia«©£lf* b-aiU 
[3S*J18] Hui3nK*h©-gcit#SBrtTffl^S7' 

X?«>ftim*ftfE~U Buiam^lBMBlSS©Ul*C, * 
10 -f ^ >^afiffl©©^leigsi: bT^ K8S-£*i&r;i/*' 

{*Jnbfcc:fc£4$»i;-*-£i3:>jysix 2, 3, 4, 5, 
6 Xli 7 ©fpjftfr fcI3«©£ tr 9 h —ft SSI. 

9 ] ±EIMtgt 1 Xtt 2 ©Mft*»KB*©^ 
try h~ftBR-K:£v*T« 

n tr v V ©»-ftit«*fSl©A*e^t , n tr * b ©- 
»lfc«»«fc©A*«*©^try M3o^T-fttfc«t£ff 
V\ ^-fttfc!gt|g**ai^7t-S^tr^ h^— ft@J»7«* 

20 [*b«©i$«i&kiii] 

[0 0 0 1] 

K^_^J^^j^ ntf»y h©A^3fj^©^:trry MC 
[0 0 0 2] 

[«e*©ft«5] ltncD2I»x, y*-ftbT^S 

^s^**^siei«&fe-ftiii5ifesvAa:^-aia»fcDf 

30 E» h-ftlE]iS-?'#tf'y h^-ftS^fitfigf 5. it: 
h-ft|5IKH:S'J«, SffeWliSin (exclusive NO 
R) y-h, 1 t9h^-ft[5|8SttSiJ*> g^»flbWft 
Iff (exclusive OR) h i:*)Bf tftvS. 

[00 0 3] fi£*©^©a©^hr«y h-aisiBitbT 
i±. waiter rcMosieiEs©ffiv^ (i) j (xuisiaB 

^ 1 9 88^1^2 OB^fr 1 05-1 09H) t 
l3«^*vfct)©*Sifeofc. 

[0 0 0 4] H2 4tt, -«!^4tr«y h-aUBfcjj* 
■TlHlKia-CfeS. BI2 4t43V>Tx Z©4C>yh-St@ 
40 &tttft-ai£«t*f£i© 4 bf <y h © A^M^D ATA 

[0 : 3] fc-aJt«*r&©4fcr9 b©A*m^ADD 

R [0 : 3] ^n^nA*-rs4<i©2A*#flbwai ' 

aWEJKSl~4i:, **ve>©2A*»flbWiia«I|5|iSl 

~4t<tsst:9b©tfc«ai*&A*u -ait«©ui 
tim^ o u t ©i&a *miz* 5 4 a* n o r gi» 5 * 

fllfiE Sixths. 

[o 0 0 5] ±134 br y h-a@BSiHi8SB:, *-ait« 

*T*©4tr^ KOX^gfDATA [0 : 3] fc-ait 
«^*©4tT\y h©A*M^ADDR [0:3] ©SbT 

50 v h©iss*j-r^rpib-efe^>fe«^tai*^ouT 
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fc-au-CV*fcci:&^-*-A>f 1"</H!^ r Hj 

-r5t>©-c&&. 

[00 06] ±i3»-&Jt«*f&© 4Cf F©A 

M^DATA [0:3] fc-gUt«£*f&©4 tr* F© 
A*ifADDR [0:3] ©-5^ 1 bTs» FT'fc§SUI 

fcCfc&jjvTn-l/^MI^ r Lj &tH*-T5. 
[0 0 07] 

[IBiB##ifeb<fc3£:-rsi5llS] b*»b&#^ ccd J: 
ottftM(D&\Zv F-SEBST-au ttT (1) ~ (4) 10 
©<fc-5fcWSj&#<fcofc. 

[0 0 0 8] tm, ( 1 ) -g(Jfc«t©A;fr<g^»© 

fmotctfiy ffl;s%%©NORiii&©A;fta;Wi;i)nu 

TOO 0 9 ] ( 2 ) «-&tt«ttt&©A£{i*f ©§&«& 

s^. m*M^tty«coiaivvvi/^ (>\ir— k) #m 

[0010] ( 3 ) -80fc«t©A;tjfa^S©iiiDC# 20 
V\ W*rf££©NOR[gi&©A;fr»am(raU 35>©j&ra 

[0011] ( 4 ) -Slt«cDA*fi^»©tiiD{C^ 

-rs. 

[0 0 12] *$BHBfciU A*M^©l6SC^f)-rm*M 
[0 0 13] 

[ss£js?ife-rs £»©#&] nftm^mzfrw f- 

tr* F©-gtit«W&©A;*J<I^©:£br>.y FC^T- 
Stlt«<*ffa^tr«y h-5daieSt*iV^x Pl^<a^«t 

#fc-&Jt«t*T£l©A*rt§^&A;tjb-C«-ey F©tt«t 40 
JSS£m:*J-f£-gcJt«tSSi:, «-&&««**&© n e * 
F©A;t7ft^*r©3*>> ifcrs>F#©a^**£A;*jU 
KA27<a^*f©jIf£&tfcai bT A^S&tfctttfl^&fcB;*? 

•tztotifflm®t. ntf* F#©it«tisjs£> A^a^ 

F©-&ltR&©a;ftgW^-F*7g<%3-g\ mg^ 
[0 0 14] *^Wt^5^tTv F-»le]l&tt> -Sib 

2A**flbwiiawiai&i: j eoai**»j«ifi^ so 
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k 1 5 tt-7> K W > NMO S Sffl 

2 A* N A N D ®f& * CO Hi* £©J i: "T £ 
>SR? X*tb 5 *- y > F W > N M O S £ <fc *) XtiM 

&&mmm&mi3i-zmtfi.t^ nbrvF©-8tft«tS5 

[0 0 15] *3BWfc«3£tTy F-StElKttx 

b-C A*il^»aHi^*ffi*i--5«figi: bt «fc^. 
[0 0 16] *%WK«S^KvF-aHlKttx 
a^JfflSSrtCD2A^NANDEII&&, -5tit«Jg|S[*3© 
2 A^ftffeWI&SffiliieStcfiBffl Sft fclUK&BljiS £ itl/ 

-f7**F*jBvvr, ii«@K£#fi&-ra*>c9T*fcoTt> 

[00 17] *fSWfc»S^lfy F-Sdli&tt. 

Ut, Hi;tt&J®a©attrfc*^ $ >^H!gfflcoJU!S@g& 
[0 0 18] Sfc, *^SWt^5#lf 9 F-gtEnsou 

^>3R?S^5-*?i:bT (n-1) <BftinrS«: 

[0 0 19] *%Wt«5^tf>>F-a|5IgStt, 
\j&3to*bV<(T*> Ffl<jKg*>lB*l5<fc5fc-&it«*gi5 

sebu g[-ait«gi5t*fbTai^j®gus;R»bT 

SEU -&Jt«&fcA£$ns«-gat«<I^*t£x 
m^*j»S5t a^-t S <fc o t W'f 7*> F bT «tv^ 

[0 0 2 0] *«WtC«S^brv F-St08Stt> 

ntf^y F©-&tt«tS5rtT-ffl^*:/;^*>SH : P^ ttl 

u a*$ij»gp©ai*t, ^>yaa«Effl©ft^fisjis 

[0 0 2 1] $^>C, ^9 F-SciagS^ nty F© 

«[-att«w*©A*<i^i:. ne* F©-ait«ytft 

©A*^©^:^?' F{COV%T-ait«SffV\ 
[00 22] 

[^w©h«b©b®] *#BWt»s^t:«i'F-aiai& 
ztiz&vv F-ainBStaffl-rsct^Tr-gs. 

[0 0 2 3] 01tt*^©^l©^«S^J8t«i^t: 
y F— a@«&©«lJ**^1-^D » ^BJ-CfcS. B 1W 
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[0 0 2 4] Elltc:f3^t\ ntfy h— StEIKl 0 

tr* h-aais) au n<s©-8ttt«sis i o o, m^so 

»SB1 10, m^SUl 2 OSVUWm^CLKfcTffil® 

3 0, 1 3 l^^stfiK^nsy^^-? vtwmmm&x- 

[0 0 2 5] ±§3nlfv h-aHISl OBu «-»Jt« 
^OntTv KOA*m^*fDATA [0 : n] , DA 10 
TA N [0 : n] i:-g(lt«tft&©ntf * h©A£{§ 
tADDR [0 : n] £A;&U n If y b ©-g(it«tig 

[0 0 2 6] ±I3ni@0-StJt«tgP 1 0 0 fcfcJu K-gl 
Jt«t*t£i©ntfy hOA^f^DATA [0 : n] , 
DATA N [0 : n] £— »Jt«*tfc© n tr * h©A 
AffADDR [0 : n] fc#*ive*UcA;*j£ftS. 
fc4b\ P«B)5:rtgi5«J5!cK^)V^TB:lll2SVE3T^j!B-r 
;r©n{I©-gcJt«SBl 0 0©ffi:*jfcJU ^TT7>f 

C O M p fc b T PI J8M^ C L K tc<fc xmmz ft s 
7'Jf-t-^?t'fe5PMOS h -7 1 3 0 £ 

[0027] ±i2m*»j®ge 1 1 0 tctju VL-mftmn 

SOnt^ h©A*if»DATA [0 : n] , DAT 
A N [0 : n] ©-5*., 1 ey>©<I^*f* J A;*j;*ft 

ST*-*. £©tfi;*jf|3J»S&l 10©W*lix READY© 

i^lR^TfeSPMOS h7>^^ 1 3 1 t£H*;SBl 2 30 

o©iX*tgi^$ns. 

[0 0 2 8] tti^jgPl 2 Oti, <7^-^-K*T^*n 

&nfi©-gcJt«taJi 0 o©ai*coMPi:m**iJ»ge 

1 1 0©W*READYifeA*U nfcTy h©— J&tt®: 

^*&di*ft^H i t t b-cttiJf-r s. 
[0029] ccitn *-ait«t*r^©nt:^ h(oxt> 

{g^*fDATA [0 : n] fcDATA N [0 : n] t± 

£fb£ft&&©i:U ^ftW^^SIiiiiofs^fc&fcJIB 
«fc@5££*XTV>£*>©£:-*-S. #nbTy h-gUHl&l 40 
0©®£\ raJ8M^CLK**n-l/^;P©B$ Cry* 1 -* 
-*B#) , huIBA^M^DATA [0 : n] tDAT 
A N [0 : n] &m&^tb*U WVUZTAr'T* 7" 
$ftT^Sc:i:i:1--5. 

[0 0 3 0] -g(it«t*fSt©nt:y h©A*/{§^ 

ADDR [0 : n] ttPJSHm^C LKtf;W l^;t/fc:)fe 

l&aittfit^ bT V> S © £~f £ . 
[0 0 3 1] 0 2StFia3a:±§3n<l©-Sllt«tSSl 0 
0©#fifc£ifcliirrSfc»©HT-;&!K 0 2 tt^©Haie| SO 
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80, E3tt-e©**M5^lHie«J5KI2IT*fe5. 
[0 0 3 2] H2£*vvc % -Stlt«S 1 0 0BU »- 
SJt«m^©A*e^DATA, DATA N£-& 
tt«3^©A*efADD R fctfA^SftS 3 A^aB? 
fc> -&Jt«t*£*tifeS lffi*J8^0UT^o. bu83 
*-SMt«t*r*©A;tjfi^**DATA, DATA Ni: 

-&&«***&© A*;fs^ a d d Rttx 2 xxmmj&m 

m®f&l 0 l£A;*j;*ft, -^©m^H:*©©7';i/^'>> 
1 0 2©»JjBI^i:«:5. ±83^1/^ * 1 0 

2©-*©Jiii^i4tb^aB?ouTt^$ns ffo*©isi 
[0033] iot; c©-ait«ESiJi 0 o©m*JS!^ 

OUTfctt, *-aitll«fft©A*I^DATA, D 
ATA Nfc-gcit«£*f£t©A2im^ADDRi:©g5£ 
J#flfa*Ji&3fll (OUT = DATA • ADDR + DATA 

N-ADDR N) ifiliij]£i\%>Z.£.Vl'&&o 
[ 0 0 3 4 ] 12 3 tt-5tit«*SB 1 0 0 ©UttfcJfctHll&flt 
JEfitfJ^^bfeHT-fct), ZOSHZH^X. buSBA^jM^ 
ADDRtt, -Y Wt— *sr?l 0 3£g^$ftADDR 

N&^jfc-TS. iluI3A*rm^*tD ATA, DA 

TA N A^jfiMI A DDR, ADDR Ntt^ft-e 
ft, PMOSh7>^^105i:NMOSh7>^ 
^10 8®y-Mg, PMOSh7>^^107t 
NMOSh7>^^10A©y-Mg, PMOSh 
=7>V7,5> 1 0 6 fcNMO S h7 ~>V7*$ 1 0 9©f- 
PMOSb7>^i'10 4i:NMOSh7> 

v** 1 0 B©y- vn&k*ti*nmmznz. * 

fc, PMOSh7>^^1 0 4, 1 0 6©V-^tffi 
ttPMOSh7>y7^1 05, 1 0 7©V^tffiC 

*n*tim&zixx^2>. 

[0 0 3 5] ±§BNMOS 1 0 9, 10B 

©y-^satts s?«iiiB^GNDtcs^$n, *fte>© 

#K1/Y >lgttNMOS h7>^^ 1 0 8, 10A 
©V-^affitC-eft^ftg^tlT^S. PMO 
Sb7>^^1 05, 1 0 7i:NMOSh7>^ 
10 8, lOAOHl-OtSli, T*;i/^>JR? 1 0 
2ffeSNMOSh7>^i' 1 0 C©^- HBgCg? 
-e©V-^«filttlgH!jJt8^GNDK, KW-f > 

«ffi«:a*iiii?ouTfc^$n> 

[ 0 0 3 6 ] E 4 filfi 5 i±±gaHJ*!f6iJ®8B 1 10 ©« 
BR*SiWrSfc«)©0-efe»), 04tt*©i&3!ls!l&Bk 
0 5 tt^©R{*^|5]|&«|fi!tBn?feS. 

[0 0 3 7] 04t^T, ffl*»J»giJl 1 OfcJU 
BcltiW*©A*fg^DATA, DATA N©2A 

tiW+ktotimmm^x&z 1 ai^flg? out^. 

HUi3«-aJte^©A*m^DATA, DATA 
NH:2A*NANDI1IS1 1 ltA*?^ ^©ifi^tt 
^©T-^^VSil^l 1 2©$!|»m^i:«:S. 6583, 
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7)],W>X¥l 1 2<D-^©«g?ttai*«S^0UTlC 

[0 0 3 8] «fcot\ ClOffifcSSi^OUTfcBu Ifc-gt 
tt««*©X*e*#DATA, DATA N©|ia« 
(0UT = DATA • DATA N) tfflJ^SflSCt 

[0 03 9105 tt±fBffi**fl®a5 1 1 0 ©IW*l$fell 

M^*tDATA, DATA Ntt-£*r-e*U PMOSh 

1 1 3 fcNMOS Y=7>*J** 1 1 5©y— 10 
hSS, PMOSh7>^l 14tNMOSh7> 

1 1 6<DV-b9miZ*ti*timtiiZtiZ>o * 
fe, PM0Sh7>^i'113, 1140V- 
ttS«i«S?VDDt:geJ^$nS. NMOSb7> 

1 1 6©V-^S@ttS%«i8^GNDtg^S 
*U -€©FW>S«ifctNMOS 1 1 5© 

[0 0 4 01 *fcx PMOSh7>^^ 113, 11 
4i:NM0Sh7>^^l 1 5©Hl/>f >Sffitt, 7" 

1 2f*5NM0S h7>^ 1 1 7 20 

©-y-hestcg^sj-w ^©v-^««ia:g!Hbsg?G 

NDC, KW>®@ttffi#«?OUTg^;*:h., 
[0 04 1] — # % ±I3tB*Si5 1 2 0 tMBBtl Co* 
T-fcSrtgM-H COMPiM Wt-*[5|g&l 2 lKg 

M$n%. *©-r >M-^iigsi 2 i©m*fcai*®w 

SB1 1 0 ©m^jTfeSrtSM — KREADYi J 2NOR 
I18S1 2 2£g^S*U nf * bffl-gat«&fgS£ai?J 

m^HiTtbta^-rs. 30 
[0042] debate. ^lo^asfiBSit^snbrv 

8tit«t*tii©ntr>y h©A:fc{g^fc-»it«t*fgi©A 

*ft^*A*b-c«-tr^ h©ittti&*£fcH;fr-rs-»it 

«gpi 0 Oi:, «-ajte»0©nK5/ h©A*fg^*f 
©■5*k 1 b#©{s^*t£A7JU liXAifJtffl 

110^ ntr^h7>©it«t^m*. AJom&tkihm^ 

95 1 0 0 &> 2A**ffefl9l&affi[alKSl 0 1 t^Otiitl 40 
fcSWMi^fc-f S7Vi>*''7>f&?l 0 2tc*-7 , > HI/ 

*>nmos 1 oc&^T-scit«t*s«&w;*j-f s# 

*i:U a**J»SPl lOBu 2A*NAND@BS1 1 

i t*<Dth*&Mwm^£-rz7>i>y'»*t : Pi 1 2-e 

&3;*-7'>FU-<'>NM0S 1 1 7£«fc!?A;t7SJ£tft 

m*s*£a;*j-rs*j5Si:u nfc-*h©-gtit«ts&i o 

[0 0 4 3] WT> ±i£©«fc-5fc:#|*££ftfcnfc-y h- 

aiag&i o©a^si!iiH^s. so 
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[0 0 4 4] B6tt, %l©HjE^g§tC^i,nK^ h- 

»), mar, c©Eg&ttx v^i^^urtT-ffiian 

[0 0 4 5] BI6jCj3Vv^ fc» hn^l/- »E1ES2 

o o tt. pimM ^c l KKinaa juxx H£2k 2 1 0 

©7-H»WL, •b>^T>r2 2 0©g > ^^jSMbJU - 

Bttl Ofc J:!>nKy h©^»ab7*-»*rDATA 
[0 : n] , DATA N [0 : n] (jfe^&ttggfe 
©Jlgg) fc-&lMft*tft©nK»fr©Aa«*ADD 
R [0 : n] (DftKy h©-&it%£fTV\ -JM6JKH 
IT^a^-rst)CDT-feS, 

[0 0 4 6] d©fcv hn>ytL/-^(HlK2 0 0#MI 
ttftRttDtt, t-fcfc^HIB^CLKtfD-i^;!/© 
fcStt, -fe>X7'>7'2 2 0©m*x *"JMr&nK»h 
ffl^Wl/T-^»DATA [0 : n] , DATA N 

[o : n] (»-gtJt«t*r&©m^*r) a, ®m&K® 

S*nt*9, *tjr h 3 I/—* GIB 2 0 OTttA 

'f l/^i/fcr^ryrsftrv'***©*: 

[0 0 4 7] -gOt«t*r&©A*>is*f AD D R 

[0:n]H:, by b3W1V-*@E&2 0 o^ettfls 

s. 

[0 0 4 8] 07SVBI8{±, miI2E6 CSbfcnK* 

h-»H» i o *mm vtcmmmmm<D&;- town 

» hC^tHbT*— *2*DATA [0 : n] . DATA 
N [0 : n] (ft-&it«t*ttfe©M%*f) h-gttttfc 
^©nbTvbA^d^ADDR [0 : n] OftKvK 
#l-^T-gtbT^fc»£r©8tffc (t* M$©*Jfc) & 

*-tnam> H8B:i b£v^©#;&o 
fc®^©«yg u *»©*«) s^-rga&ia-e&s. 
[0 0 4 9] *-r, ia7icw-rty h^©«ae*#«b 

1 ©§lfi(6tfJ!8£« JaK»b -a@8S 1 0 ©firffcfc 

[oo 5 o ] mmm^ clk^p-i/ 

feSPM OS fc.7>^»13 0, 13 1^ 

7>72 2 0tt^S«fbtt!HT-ifeS©TN nbvh©IK 
^ttib^-i'^fDATA [0 : n] , DATA N 
[0 : n] tttfeC7>7-y7*W*D, 

[0 0 5 1] WJBm^CLKtfAW l/^CfeS 

H^i^C^ -81t«E*rgl©A;ftJg^ADDR [0 : n] tts 

0 0©«®tt, S5f3H3fc:^-r«t-5fcs DATA, DA 
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TA Nttkt»CA'fl/^l/C^7'y7 N ADDR, 
ADDR - Nttiffcfca^W V^VilfcoT^S© 
7f, NMOSb7>^^108, 10 9©^*, Xtt 
NMOSh7>^^10A, 1 0B©n*8: 

^attffitftoTis?), xmorKyvi/M? i o 2 

^5NM0Sb7>^^ 1 0C©$*-h«fiifc:tt, 

n - v "vwDit** 1 ** $ *i#*»ks t & ^ t s . 

di:j!>^2.S©T% EieortSM- FCOMPIi7'Jf 

[0 0 5 2] 1 0fc^T4>|B]«-e 

fc>K BU§3ia5fcjjvf-.fc-5C> DATA, DATA N 
#i:t>fc:;W l^WK^^y 7$ftTV^©T?> 2N 
ANDHJ8S1.1 im^Jtto— #y&©:7;i/ 
^•>>IS^ 1 1 2tfeSNM0Sh7>yxi' 1 1 7B: 
#M£H*a§i:£oTV>S©-C-x 05©l*3g|5y-KREA 
D Y fcfc r U * - ifi&tztiX v > S d i: tcfc * . 

[0 0 5 3]tt±OCm, |iO»!<S^CLK#n-l/ 
'WJBf, ftSISy— KCOMP, READYtfttifcn 

l/^l/C^TyrsntV^SfflT, tB^e^HIT 20 
£ttD->^;i>©^#ffl;fr;*ftS;ri:K&S. 

[0 0 5 4] mmm^CLKIfi^ WOVtZteZ 

7"'Jf t-^fCDPMOS h7>^^ 13 0, 

1 3 u&mmKmizteZo ^©ibiw^clk 

tlalWLT^t U-b;i/2 1 0O7-K8WL, 

n5o Cl©i:§s nhf* h-©^ffib^-*2tD AT A 
[0 : n] , DATA N [0 : n] (&-$Lit&ttM 

bfWWST**^ ^€'J^rtM*ffibr-^ 30 
jttDATA [0 : n] , DATA N [0 : n] ttH* 

[0055] ZCDtg, i*liib^7^0ffli89«:K» 
ttibT 1 — *#DATA [0 : n] , DATA N [0 : 
n] i:-3£it«tf*gl©M^ADDR [0 : n] ©»*!# 
— SbTV**»^ -gtlt«*g|S 1 0 OOttJgttmFfBEl 3 
tC^-Tidt^ ADDRfcDATA4Sfc*iC;W^ 
;K XttADDRfcDATAtffcfcfcD-lx^l/ (AD 
DR NfcDATA NtffcfeC'vf l"*^) ©H34* 40 
<gT?&5©-ts NMOS t^>^.X* 1 0 8, 1 0 9© 
/^XttNMOS h7>^^ 1 OA, 10B©;U© 

[0 0 5 6] ioTv *S©r;^>7>^l 0 2©N 
MOSh7>^^ 1 0Ctt^attS§©**T-fe5o 
£©!&##, ntT* h^C-r^TC-Sttb^ 1 0 07? 

fcs^-x rta5y-KC0MPttn>n^^©$$a{fti)i 

[0 05 7U&, ±83m**J»gi5 1 1 OTfttx 05K 50 
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*v*-.fc-5fc, &#HibiWt$88il$tt, DATA, DAT 
A N#fcfcfc>>W l"<;i/©**T-fcofe©*i N ffifc^ffi 
bKrffrb^T-TSfclSIISC, 2NANDSHS&1 1 1*V\ 
-r ^^©e^&w^/u #S!©:r;i>*'*>lR^ 1 1 2 
TJ&5NMOSh7>^ 1 1 7*sS¥a«<8i:5:*. 
CtUi, H6££Wt« rtg&y— h-READY©7'Jf 
* -^SiS? S rtSP^ — KREAD 

Ytto— i/'VUcrjW^Sfts. ;r©t^ 
nty b©-r^T©-S0t«tSiS 1 0 0©-BtttRS&fe# 
^TLT, rtg&y-KCOMPU:^* h#-g(bT^ 

rtSM — HREADYtf/W V^Wfr^D — 1/^< 

l/tfttfJiTl/fcCkCioT, ±i3tB*JS51 20#tS 
efb£ft> Hi*«?H I TttD-b^;i/A><e,;Wi^;v 

£^v*vW i"<;i/©m*e^H I T^m^-rSo 
[0 0 5 8] E8{C^t-$^l^©S0B&#^bT 

nKDmrnsm^ghzxiyzv h-stniBsi o©iwe&i» 

[0 0 5 9] S^ffib^-^ttDATA [0 : n] , D 
ATA N [0 : n] (fc-&Jt«t*f*f&©<I^*r) 
-»tfc«t*rgt©fs^ADDR [0 : n] ©iiClKs/ 
hT-t>^-Sc#feofe®-&, -StH:«4gPl 0 0©ttJg 
fct> miH3H3©-S(Jt«tSI51 0 OfcJBfc bUrfc-frS^ 
ADDRtDATA XUADDR NfcDATA 
ifi, k.t>KLV — i^ouDVtmX'&ZOT', PMOSh5 
>^** 1 0 4, 1 0 5©;UXIiPMOSh7>^ 

^106, i o 7©/^©i:*>e>a»#£»t*«tcfc£. 
<fcoT> *©©r;i/^«>>*?i 0 2©NM0S h7> 

1 0 C##«#ag£:£S. 
[0 0 6 0] Cftfct, BUI2EI6©rtSPy-FCOMP© 

CO MP tin- ^SftS. £©»## 
nfcTy h©-StJtttgP 1 0 OC&lvC* f-SOKf h 

tc^fbT-r^Tfrfcn*. 

[ o o 6 i ] mtjmm& 1 1 o a, \zvht*ttmz.* 

* U©^dlbIMWSTbfc©fcp]BSfc:, B6©rtSB 
>-h-READYS7'M'»t5. 
[0 0 6 2] £©fcg, nH* b©-r^T©-gtit«S? 

i o o©-ajt«ift#^Tb-r, rtgpy-KcoMP 
;u©tt®-ei&SASfit«sn^?), *fc> rtspy— kre 

Cfc, ^^UC^ffibS&^^Tbfc-fcC 
.ttjTHl^gUl 2 0i)J«tt<b$n> ttl^JIS^HITfctt 
rt^y— KCOMP©D — l/^l/OM^&Ui^U 

[0 0 6 3] ttllSWUct^t, m 1 ©fSSfiffiaSUfi* 
Snlf«^ h-StllBSl Ott, »[-S(it«tMft©A*e^ 
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*tDATA [0 : n] , DATA N [0 : n] t— » 
it«*tfc©A:frfI^ADDR [0 : n] SA*U *- 

» hfl-©-&tfc«tg& lOOi:, BiilBA^fi^D ATA 
[0 : n] , DATA N [0 : n] ©■$*>> 1 h 

951 1 Ot, mf§3nbr>> h#©ifc«e*S*i^ Bai3AA» 

#tfcfflfs^£ a* u A*3i^tftm^t«toTfs^b 

$nsm*S51 2 0i:&«S*, iiuiBnlf* h©-Sit« 

as i o o * 7 -v - Y*T>mt b&^-r * ^ v 9 mm 

i:#T-££fci:*K. ttJNtftt'JvSF <f **** 

s. «-stite*r*<DA^e^DATA co : 

n] , DATA N [0 : n] ©jE&fct&HU *©{§ 

^t^oTm^i 2 o&«£<fb£-&-c^s©-ex nA 

^3tf<y h©A*fl^©ifeS* J £©<fc-5&$S-£rt-*>> 
m^HIT©gffil$[a&-5e£#o£i:#T-£, *-TS. 

[0 0 6 4] H9tt*4m®M^0fOirat:fllS£e 

Hist it;a-r sera i&a, 
h-sdiiB& i o tm-mmm&K&m-n^&ttv 

[0 0 6 5] 09£*iUt\ nK9 h-&laJE&2 0 
tfyh-HKHR) tt» nffl©-5Ut«tS5 3 0 0, mtlffl 
»S5 3 1 0, m^rSIS 3 2 OMPUfiitCLKCTSiP 
$n57"'Jft- ^SS^T-fcSPMOS h7>^7^ 3 
3 0, 3 3 lfr£«j££ft£^^5 y*M§i«ISi&T* 

[0 0 6 6] *HJBy^®tC»5ntfy h-&[§Jg&2 0 
tt» Huf3*l©HBI6^Slt«Sntr?/ 1 — SttaJES 1 0£ 
ttVX, -gtffc«te!S3 0 0 fcttftMMB3 1 0©*T-* 

n^enfiefcnTv^s^y^^iR^s 02, 3 1 2tc> 

[0067] EI 1 1 1 tt±i3n{H©-&Jt«S& 

3 0 OCfcfiS&g&HB-rSfctoOElT-fetK 0108:*© 
IfeSEIgSEk 19 1 ltt*©*tf«Jfe@§MMEH-**S. 

0 1 0 c «t a -stit^gu 300 ©iftsiaBSttM 

130 2 CiS-r-aifclMB 1 0 0 fcMttft s. 
[0068] EI 1 lCfeWC* A^ifMDATA, D 
ATA NtA*e^ADDRSA*-rS2A**ffe«J 
l6SfP@lES3 0 1©I±I^B:, NMOS h7>^**3 0 
3©-r-b®fiUcgMSS$ft5. ffflNMOSh7>^ 
*3 0 3©Fl"f >«BttB ipolarh7>^ 
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3 0 4©3W**«S£ffl;&«?OUTCg«!;**u V 
-^tffittBipoar h5>3>** 3 0 4©^.— ;*« 
S^-^SffiSl^ftSSR? 3 0 5fc8«S;**t,£. 
Xtt*9lftik&JK?3 0 5©flb*iS?i:B ipoarh 
9>^30 4©i^ v^SffittglJteaS^GNDJcg! 

[0 0 6 9] 01 2SlfHl 3tt±iaffl:k$iJ3PS5 3 1 0 

©«fis*uira-r5fe«)©iaT-*t), 0i2tt-e©ifea® 

BS0* 01 3li*©||#l$£llB&«fi£0T-fcS. 
10 [0 0 7 0] 01 2t^1-«t-5t, tt*»J®gl5 3 1 0© 
tftSBfttttnBH 4 t^-rai*$"JI»SP 1 1 0 tm&X$> 
5. 

[0 0 7 1] 01 3ttm^©JaPS?3 1 0©-5*7Vl>4'» 
>*?3 1 2*P«Bt^LfclHlBS07:-*S. 
[0 0 7 2] 01 3C^t, ±!3tli*»J»SIJ3 1 0 
14, 2A*NAND0iS3 1 nk&7n>W>*rf-Z 1 

2^e»«fig$n, ;w->>jfr?3 1 2{±nmos 

>^3 13, Bipoarh7>^^3 14M 
«*3IS8iS*?3 1 5^&«tt»n«. 
20 [0 0 7 3] AAifWDATA, DATA N*A* 
-r5 2A^jNAND[alE&3 1 l©Hi^tt> NMOSh? 

>s?**3 i 3<DV-hmimizmmt<i\z> 0 *©nmo 

S h5>i?X*3 1 3©KW >«ffittx Bipoar 
Y-*>t>** 3 1 4©ni/^^«ffii:JB*«B^0UTC 
SSftSft* y-^StttBipoarh7>^^3 1 
4©^-*Sffii;^-*S*(f5ltife#3!S^3 15i:Ci 
I^SftS. -^-^«tSI*«**?3 1 5©flfc&©«? 
tBipoarh7>^3 1 4©i * >y*fiffittS 
JftJg^ G N D CS&R £ ft S . 
30 [0 0 7 4] C©J;-5t^ MS2©£?ifiIJfl§fcfiUni;* 

h-sc@K2 ott, -ajttt»3 o ort©r;i/^>>>* 

?302fcBipoar h^>i?X^ 3 0 4fe(tAnb'r 

-»it«tis*&m*-rs«ifigi:b, ai*»j»SR3 1 o© 

7)\strt7yft=?Z 1 2CBipoarh7>^*3 1 

4 *fl-an UT A^JS^tfttHe^^tB^f SflJfiRi: bTV% 

^ o 

[0 0 7 5] «T, ±*6©J:-5C*lJ*JSftfcnKv!*- 
S0»2O©iM^S31«H-rS. 
[0 0 7 6] ±!3nKy b-S@»2O©^#;©0H«» 
40 fftttfH**?^ *10WI»iTlWILfcn 

if «y h -»0B i o t mm-e tb s . 

[0 0 7 7] |iJS8^CLK#D-W^;i/©i:§ % 09 
C^t-^^trtSSB^-KCOMP, READYttPMO 
Sb7>^^3 30, 3 3 1Cit)7';f+-^n 
5. ICfcS, 01 HC^f-aJt«SP3 0 0 -5*© 2 

xft&mmmm&z o 1 4:0 1 3 tc^-rm*»J»a» 

3 1 0-5-£©2A2jNAND@B&3 1 1 tt4:*»K:o-l/ 
'<;^©S^^*i±l*b•rv^s©^f > *©©NMOSh^> 

^7*3 0 3, 3 1 3tti:*»t^«att!!§Tfe5. 
50 [0 0 7 8] IOt^ H513NMOS h?>S>X*3 0 
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3, 3 1 30V-7tffi> -ttet>*>. Bipoarh? 
>S>** 3 0 4, 3 1 4©^-^«ffitt^-^S^f§|§ 
$£#5*^3 0 5, 3 1 SCiotn-W^fl/C^^^ 
>£ftT:fc!K Bipoarh7^7i'304, 3 1 

#D-i/^;i/©B$. m;^*— WMifi&tztiT^Z* 
[0079]*t, BMHa^CLK^Wl/t^fcat 
tK 01 ltC^1-*-Stifcit^©A*M^*fDAT 
A, DATA Nfc-&*f&©A*rM^ADDRa^- 
S©i:^ 2X*#flbfl«Ji6aiWlllS3 0 ltt^WWU 10 
©fi^fcffiftU *S0NMOSh7V^3O3tf 

m&.#.mtttZo dixfcctt), 09fc:*vrrtg|5y-KC 
o m p t nx v> r u ^ * -s^s^f # n m o s b 

7>^^3 0 3^1TB ipoar h^l/i?** 3 
0 4 ©^— *Sgfci£ftii2^ Bipoarh7V^ 
*3 04##ii1*a8fc:&»K rtSSy-KCOMPtt-M 
K d — w ^<;i/t: TVi^y t> > * ft £ . 

too8o] matK.. mmm^cLKifiJM wwz* 

») , 0 1 3 C^-r4fc-&it«*f£© A±lfs^2* D A T 

a, data uifimmfttiLm^Kmtzm&Ltziig. 20 

2 A^jNAND[all&3 1 ltt^W l"Vl/©M^&aj# 
U *©©NMOS h7>^*3 1 3#«3H*<gi;;fc 
So ClfttCfc!), H9{C^-rF'3gpy-HREADYHS 

3 1 3^7>l/TB ipoar 3 1 4©^— 
*fcifcft&«*> B ipoar b^>9^3 1 4 #3*3 
ttSSt^fJ, fcft^-KREADYtt-^fcD-l^^ 

[00 8 1] fel±© J: -5 SB 2 ©HifcJ&igfc £ft«, 
nA*©-Sit«{gP3 0 0SVm^JW2P3 10©7;i/ 30 
^^>m^302, 312CBipoarh7>^i' 
3 0 4, 3 1 4&tt1mLTVN£CDt!, Bipoar h7 
>*x*©iSffii&tt;tjtrJ;!K ts t>t£Z&mmttifi°}1£ 
fc&S. -&Jt«t©A*fs^»©tf;!rafc«fc£x 9 

[ 0 0 8 2 ] 0 1 4 tt*#5IS©tfl 3 ©HJfiJfcJISKfii*^ 
tr* h-gtf5JgS©fltiS£5V*-:7n f *0T-fcS. 014 

/iu-*®&tzmm-rzz£ifiT'ZZo fc*>\ 151301 

^*MbTm«gS7>©l!ira^*"S^S. 
[0 0 8 3] 01 4fc:fcl^ ntfy h-Sc[5]B&3 0 

<*k* h-3&i]g&) bu nii©-gut8*s&4oo, m 

*©J«IgP4 10, m*Si54 2 0StF|5lS8fS^CLKt:T 

©J9fl$ft5 7"U 5>J*F T-fe S P M O S h 7 

*4 3 0, 4 3 1 A^fcfifcSftSy-f^ * astasia 

[0 0 8 4] #HJfij&a§KfiianfcT* h-SWllS3 0 50 
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HU Buf3^1©ll«6^ffiC^5ntr«v h-SIUISl OK 
«bt, tti*®iai^4 1 0©*-C<£ffl£*VCVN£2A:*J 
NANDIK4 1 l©h?>$?;**l"M/'e©|5)I&£ x 

-ait«9$4 o o©cfiT?ffit)nrv^ 2A*»flw<jifea 

*J[5|I&4 0 l©@&«f£[5|e&7^;><>^3> 

to *<$vv mm ( 2 n and) £*gi3-e- £*>©-?& 

[00 851 01 5Slfi 1 6 tt±f2nffl©-ait«{aJ 
4 0 0©«fiESIftW-rSfe«)©iaT«fet), 0158;*© 
M31I9BMSU Ell 6tt*©»fl^£@tt*j«B|-C*S. 

01 5M01 BC^ti^C, -gcJt«SP4 0 0©1& 

a@KH:Hifi30 2 #v 0 3 »c^r-ait«gf5 ioot± 

[0 0 8 61 01 7Slf0 1 8 tt±83m**J»SP4 1 0 

©«jES4itt^s&«)©0-efet)> 01 7tt^e©iiaiai 

1&0. 01 8tt^©a»:^lllK«fig0T-»S. 
[0 0 8 7101 7£*vr <t-5t, a*»J®^4 1 0© 
»3@Kttll98BB4-fc*-rWA#J«lSI 1 1 0 fcEHTC* 

[0 0 8 8] 01 8littJ**iJfflISf54 1 0CD2AANAN 
D[5|g&4 1 1 &B«IK^UfcI5]IS01?fe5. 

[00 891 01 8C:fc*UT x fjUftMflMB4 1 Ott, ft 
— &Jt«*t£l©A;*rtg^**DATA, DATA N©2 

A^ag^ fcaj*«n«B*Tj* 5 1 o u t 

Hu§3«-&tt«*#&©A;tj<I^*fDATA, DAT 
A N{i2A^NAND@IS4 1 l£A;*7;*ft. *©fcB 
ti&#.m<D7')Vtrv>&¥4 1 2©$iJ®©^i;£S„ t9 
§3 X ^)V^O>^4 1 2©-*B^I±m*« ; ?OUTC 
ttfcSft, ^®tt?tttt^?GND£iftfk3ft«. 
[0 0 9 0] ±!32A*NANDiIES4 lltt, 016 
fc^-f-SUtitgM 0 0©2 A**fbS<Ji&3l»|5|BS4 0 
l©h^>^^^V s<)\>T'<D®&mj$., Hie&5* >f ^ > 9 
3>S-€©**ffiV\ 2NAND©|&aSll3SUTV% 
S. 

[0 0 9 1] A^M^StDATA, DATA Ntt, 2 
A*NANDIhJIS4 1 IrtCPMOS b-7>S>X*4 1 

3, 414tNM0Sh7>^417, 419v P 
MOSh7>^i'4 15, 4 1 6i:NM0S.h5>i? 

**4i8, 41 a, ©&y-b«st*n^nA^* 

ns. PM0Sh7>y^4 13, 4 1 5©y-7* 
ffittSSiS^VDDfc^ili^nx KU-f>S@ttPMO 
Sh5>^^4 14, 4 1 6©V-^«ffit-eil*ll 
NM0Sh7>i?7^4 18, 4 1 
A©V-*Sffitt8H6i8^GNDfc&|a;Sftu ^n&© 
b*V>f ^SfilttNMOS b^>^X^4 1 7, 4 19© 
V-^SffitSi^^ixS. PMOSh7>^^4 1 

4, 4 1 6©KH , >mffii:NMOS 1 
7,. 4 l 9© KU-< >«©«:»©© 7 , ;i/^'>>*^:4 l 

2 ©$iJfflIM^ t U Tffiffl $ ft 5 . 

[0 0 9 21 £©<t-5tc, $g3©SSJ6J&JSCfiiSnfc:y 
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h-aiaiES3 ott, mjj&m&4 i.ow©2a*nan 
Diaiis4 1 1 -atfc«a$4 ooft<D2xt)#{mm 

[0 0 9 3] WTs ±J6©«t-5t:«fiR$iXfcnt:v h- 

aiatt3ocDiM^*Ki«-r*. 

[0094] ±3Bn tf * h-Bc[SK 3 0 ©£#©l5]&f& 

^ v y -amis i o t mmx *> s . 

[0 0 9 5] H»J{§^CLK#>>WV'*;i'tCfctK 01 
8 fc^f fc-gtJt8t*t£© Xtim^MD ATA, DAT 
A N#ffl»f$&{I^tt«fc3^l,;fci:§x HJftMMB 
4 1 0©2AfrNANDla|gS4 1 1 tiu PMOSh7> 
^7^4 13, 4 14©/'UXB;PM0Sh7>^i' 
4 15, 4 1 6 ©^*#«®tt!8ic »)> ;\ 

W^;KOm^*tB*-rS. CCXAIfMDATA, 
DATA NO^»^&2A*NANDE|g&4 1 1 

tut>£x-<Dm&f%m&. -ait«S54 o ot-o2a** 

f6^H}SffilHie34 0 l©S5P#|H£:Jf:«^bV^ 

-SSctt«tS54 0 0 tm^J®Si5 4 1 0|>3©7Vl^-> 
>m^4 0 2, 4 1 2©tS13=ft©*>f = >^i>^b<& 

[0096] «±©<fc-3K, sB3©*»sj&a§fc<fcftBU 

fcB;b$iJfflSB4 1 0f*9©2A:*jNAND[B]g&4 1 1 fc-Sl 
JtK95 4 0 0 ft© 2 A#J*fl&l$il3Wll8&4 0 1 ©EIS 
JSliSc (W7*F) ££V\ IfeS (2NAND) 
LTV^©T% -SOt«g|54 0 0rt®7>4''9>X?4 
0 2fc, Ui*$!|®Sa54 1 0ft©:7Vl^«>>fj|^4 1 2© 

y-KCOMP, READYCr^^-f?^ 

[0 0 9 7] WT«>HtCJ:*»ife*? 
fix «JrC) ©»S£^ 1 orf.5<.&g* s &V>©T-*^ 
&it&gg<b-*-£ W7>>FRM-*SJMi 

[0098] HI 9tt*56W©^4©HM^®K:^5^ 

c^tntv h-aniKi o tm-m^-a-^m-n 

[0 0 9 9] HI 9fc*5V>tx nK*h-aiIg&4 0 
(^^.y tt» nj@©-ait«tSa5 5 0 o, a 

JlfflffffS 1 0, m*S55 2 0&tf|f!J»!{§^CLKfcT 

*5 3 0, 5 3 1, RVM11$®S&5 4 0*6M$n5 

[0 10 0] *HMaBffitc^«ney h-ailK4 0 
Bu auiBS 1 ©^SifiJ&JSt:^ « n K * F -RBK 10C 
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*fbT> $>^83Efli©A^flHli&5 4 0&rtajy- 
FREADYCfl1rabfc*»©T-*£. 

[oioi] ±i3fl^ia]BS5 4 ott, &mm®$ 1 0 

«©;W»>Jlt?5 1 2TrtgM-HREADY&7 t 
^f+-^t511«fliflS^ lKyhdO-Wfctti 
5 0 0rt©7-;i/y->>S8? 5 0 2T-«Spy-KCOMP 
S> (ntr^htpx 1 e<y h<D»jPF— 9t 

tt-en«t?)A§<-rsfc»tcmnufc*.©r-fet), eg* 

10 a, y-FMv-^wittwMi^caasu fh 

>«ffi£ftSy-FREADYKgM£U&*^-©NM 
OSh7>^^54 1 t<tt)«fiK1-S. 
[0 10 2] d©ft?^fI5IK5 4 0tt, rtSS^-KREA 
DY©tU^SiJ»giJ5 1 0P«3©7Vi,y*>3&^ 5 1 2©r 
>lgl&|g**» e, ifcg $ *x SSffil^M & A^laHS 5 

4 0fc,fc»)*'f ?ViH»U rtSPy-FCOMPfc^F 
£-T££fSF£gfi (7**-F*r»IK:J:*— atfctt 
SP5 0 0 5«<Dnfl<D7'j'>»*?5 0 2©&S-£fii; 
*©E*a£fi©*S«) t»l/lKsrhdOWi»JK 

20 ^5 o 2©r;^<>>EifrteA{c«tD^$nsSffii$ 

[0 10 3] £©A#lslS&5 4 0a:> 
tty~*«ttfctftflM?K:SElftU FW 
y— KREADYfcgM^bfc^ — ©NMOS 
**5 4 1&<$V\ *«D5*-f ^ >S>3>£S!gUfc*>© 

[0 10 4] d©<t^t, »4©Slffl6^n§fc^-5nK«y 

h-aiH]gS4 ok, tH^{&j»S5 5 i ortrfflv^sr;^ 

[0 10 5] WT, ±&©<fc?fc#lfi£$ftfcni;>y F- 

a®K&4 o©iw^^ijiw-rs. 

[0 10 6] ±EnK» h-StlHS&4 0 ©:£:#;© El&tt 
fMfcfcy M$%)S*lSr*>x Sl©HJ(5^JiS-eiiiBL/fen 

Klbfet)©T-fe5. 

[OlO7]02Ott, 5^^©m^St8^HI*TCt^ 

[0 1 0 8] El 2 0fc*V*-<fc-5fc> mmm^CLKifi/y. 

*tr»V HO^t. 1 hT* h©**ST-at*rDfc»^ -e 
©^F-aify h©-ait«£B5 0 0f«3©7'^'>>#iF 

5 0 2-^t, W^y-FCOMPfc^snS^*^ 
S« (ntfv F«-©r;i/^>>>5R?5 0 2©S^SfiS 

[0109] rnc^u m*«flaige5 1 oorm. 

50 >3R^5 1 2BU ■tne#©»^S»i:E«lS»©*© 
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7^;*^+-S>TJ:<, 1*935 V — KCOMPhREAD 
Ytt*©3£g*llfe5^tt^l'^'>>?&^5 0 2, 5 

[0 110] £ft&©c:i:£#j«fcAtiTEI2 0£#JB 
tS^ »-&ItRtti>©A:*j<I^2tDATA [0 : 
n] , DATA N [0 : n] *JfcfI^*r{c:jS# 
U"C*»?>s tB^WSi55 1 OCDtti^T-ifcSrtgM-HR 
EADYHU i^CD-l/'<;UC7;i'^'»t5^ — 
Sllt«(glJ5 0 0CDm*T-fe5y'f^-K*Tg^*nfc 10 
rt®y-KCOMPttBlij!fcUfcJ;-5fc> nfli^flD^V^ 
^>^? 5 0 2©£&^gfi;SV*©Eia£S£^-<;* 

rtgBy-FCOMPeo&^TtfDilREADY© 

A % T# ») £ T- tiSffiH^ b T b * ^ . 
[0 111] CftBu rtSM-FREADYttn-l"* 
;i/fc§fcJI#fltJi£bffi*gB5 2 0 £iS&<b£*T%>, rtSP 

[0 112] SB4©#lW&flrefciU ^©rtSSy-KRE 
ADYtfl^gIBS5 4 OSMinbT. READYCS4 

&S£i3iEbfc£ fcTf^cin&Ttf »> ©SSlSliStfiiira 
u 1*995 >>-b- comport** 9 ©ssBtra^b 

ig^HITCfc^ (nif-K) #tB:*j;*ixfc^<fc-5Cb 
fcfc©T*&£>. 

[0 113] fel±©«fc?fc, *4®?aH£*C:J:*U& 30 
tB^3»J»gi55 1 0 5*><D7;i>y'»m¥5 1 2©|gi&|g 

*t*f*ss*Tx rtasy-KREADYt^-rs^ig 
Sffl©tlA®K5 4 0£ttiobfc£i:t:<fc»K rtSsy- 
FREA DYCi^T* *) SS^fM^rtSP^ - K COM 
Pca^Ttf&gSBSIBfc^b^ 

TK/vtf- K#ffi;fj£ft£ < & »J<t*itt©;fcStii*rtS^ 

mtM£b&^«t-5fcfcSi:i:*>t^ *©©HES©^em 40 
[0 1 1 4] 02 H±*^W©^5©II«0K®JC^5# 

b5§30 1 9fc7jvrntr* b-a@K4 o 

CttPI-^*^ bT»«SI5#©ifttB£«B&-r £ . 
[0 1 1 5] 02 1 K43V>T, nbfy h-gt[5]IS5 0 

h-ScdES) n<H©-»J£«Si5 6 0 0, ffl 
^J»gP6 1 Os a*SP6 2 OSV^fi^CLKtTT 
#J»£ftS7U^*-^£?T-;fc£PMOS 
^630, 6 3 1. XVft^El»6 4 0 ic^lfS^nS 50 
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[0 116] *SUfiBflSfc«5nlfy h-a@B&5 0 
tts H5I3^4©Slfl0B®t«Sntr<yh-j»iaK4OC 
Mb-C> -SH£«tg&6 0 0, W:*Jfcl»35 6 1 0©tpT'ffi 

ffl$n-c^5r;i/^>3R^ 6 4 i &^t^-©7*;u 
*rt> izm- ut tvi^* ymsmn^m b < u 

tytl!l&6 4 0tt*<D7>4' > *>X?6 4 1 £y 
^-SR^fcbT (n-1) flttMU rtSP^-KCOM 
Pi:READY©$£g^gS&:i:<S£b< bfcfc©-C 

[0 117] ±M~^Li!iMU6 0 0, ad*>t&Ji»8l5 6 1 0 

©4n:M$fcftTv^7;i^*>x?6 4 iau mm. 

SuK^ 1 ©^SfS^SlXttS 2 ©^Jfi^SlT^ bfc t)©tf 
£Tlffi-b-tfcS. 

[0 118] ±EA^IalB6 4 Ott, B3i£bfc-&Jt« 
§56 0 0, fflirSiJ»a5 6 1 0<Dfp-emt>tlX^Z7')Vy 

X^fcbTffifflfS. -©^@UES6 4 0rt©^5-* 
f64 1tt, rtgBy-KREADYO&^-gStfflgM 
-KCOMPi:^b<**<t5t (n-1) ffl^iK* 

[0 119] £©«fc3(C, SB5©HflBfij<gfcflSSnfc:y 
b-gt(5]E&5 OfcJu -StJtitSP6 0 Ort-efflV^TVl'*' 
>>>^i:Ul^J»a5 6 1 0rtT-ffll^r;i/^->>5R^ 
$7;V^>tS?6 4 lfcffi-U m^MIBSB 6 1 0© 
liitlK. *4 ^>^SSffl©A^flH]IS6 4 0i:bT, Ift 
-*nfc7VW»i'J|HP6 4 lfc^-X^fcbt (n 

- 1 ) mmatz «td wfteicbTv^. 
[0120] ar, ±&© ftfcn if * h- 

SI1ES5 0©l&#*gftW-rSo 
[0 12 1] ±i3ntrv h-SclHli&5 o©±#©ia»i& 
f£fcfcfc* M$*>S*I$*n HUI3^4©HM^S8Tf|ttWb 
fcntTv h-St[HllS4 0i:[5l«T-feD, $85©£dB&SS 

■5Kbfc4>©T-$>S. 

[0 12 2] ^5©^KSBJSTtt, -Stlt«S56 0 Oi: 

a^jfflgiJ6 i oftc^i/^v^e 4 i£e?i-£*» 
©t^-bfedttctD, r*y*>i«6*«i-S' 

n N ^*5<»»o N rtSSy-KREADYtttrtSUv'-KC 
0MP©«F^^§«i:^flfit:!&5^5 -«^6 4 1 *s 
(n-1) ffl^Snfcci:fc«tt), PortSPy-H©* 

ts^i^Kso^ py-b*©a®i^raii* j «t< 

[0 12 3] I^JHfl^CLK*^ 
tt^lM^^S^ns 05il«nA*lf'y h©-5*ltT»v 
h©**s^-3at-*.ofc«-&, -e©^-sctrv h©-gt 
it«g56 0 0rt©r;^^>SR?6 4 1*39$./ 
-KC0MPC8IS?n5^Si (nK-yh^-or 

6 4 l ©g^gs) feT 5 ^ ***-3>f 
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S. H3|«C, a*©J»SP6 1 0<D7VHr9>*?6 4 1 
BU &ft®f&6 4 01*9© (n- 1) <1©^-SR?6 4 
UmWtZtltzZZK&t), WaJy-KCOMPt^ffi 
©«F£SS (ntTy h^®7^>*?6 4 l©Jgl!r 

co 1 24] -watm&e o o tmtjmm® 6 1 ort© 
7^-»*?6 4 ittPiiit.©c«6-$nfc©i?, -e 

©ffii&flE;*7#8t-<**u flgM-HCOM 
P, RE AD Y<D&2-m&&mifim-iStltzZL£Kl£ 

»k £:<m#-< \> Ftt^-f 
SdfcfcfcSo d*vfc<fc»K ^^f^©«-&x WfciSI^H 

1 TfcfcfMf- KtffflrtSfl&V^ 

[0 12 5] W±©«fc-5K- SS5©5l«UfcJg£«fc*ttf> 
-&tfc«g&6 0 0, tU*r^J»SB6 1 0fi-Cffibti57 , ;i/ 
^■»5&?6 4 1 &«E-bTffi®ig^*^U< U fc£ 
^, «gU>>-KREADYK:|i?SiaB&6 4 0&ga£ 
U -e©A<SflHlB&6 4 O^^CHU^bfc^^^SR? 
6 4 l£&V^^-fSi?i:UT (n-1) flttlftl/CV* 
5©Tn flSB./- K COMPARE AD Y©3F±g^£ 

>j&^©:rn**£i&K££$ftfcv^-f ?>^a&w# 
[0126] 02 2t£*ftwv>m6<Dmmzm£mz>& 

bTv }>— gt@E&©#*££^-r:rD*^E|-e;fc5. 
fu§B0 1 9 £ *f n t: y h — SdaJgg 4 0 t. m~ «t/£SB# 

ctti^-^£ttLTfi«^#©iaiB&«ifc-f&. 

[0 1 2 7] 02 2£*5V>T> n tT I — SSBS 6 0 

(*Kvh-«a») tt> n<i©-scititsi5 7 o o> a 

*>iPJ®giS7 1 0, m*SB7 2 OSVPISBfl^CLKUT 
©Jffll^tlST'U^-^-^^T-feSPMO S h5 
*7 3 0, 7 3 1, &Vft*f|5]|&7 4 0 
y >f ± $ y ^ SI&aillEST- <& S o 
[0 12 8] iSnts» h-St@l&6 Ott N 8313^4© 
*«W&!St^5nlf'y h-StlHlK4 Ot^UTx tti^fW 
»SP7 1 0£tti:*)SP7 204»Cl"f7^ hfcjtC-SJBUx 

T^-5-gut«Si5 7 o ot»s$#iamu *©-stit 

gtSB7 0 OfcA^tlSA^fWt (DATA [0 : 
n] , DATA N [0 : n] ©(£©1 tr* hCfa^f 

*r) ^m*«j®a57 i ocA:&-rs«fc-5£L&*)©-c-fc 

[0 12 9] 02 2©»^ DATA [0] , DATA 
N [0] fcA2rr*-8li£«*S5 7 0 0#W M*J 

nai*a57 2 o*»e>-#iiftTi^fc©i:u £©-» 

ittSSB 7 0 0 KBHS LX&Jlfflm® 7 1 0 £ES U h5 
IBD AT A [0] , D AT AN [0] £ Wfcf&HWSS 7 1 
0KA^b1-S<tdK«fiK^-4. dftJCk!), tB^»JfflI 
SP7 1 0^€)ttl*g57 2 OSWrtSfy-KREADY 

oi"f7*na«#, -sutistsis7oo*»e>nj;*jgiS7 

2 0 *T-©rtSM - H C 0 M P (Dm&<D5M&iim b < 
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[0 1 3 0] d©«fc-5fc» &6©fSS£J&!Bfc:fii5ntry 
h-8UHIS6 0fcJu W*a57 2 0*»£ W T>> hfcjfcg 

feiwi-ri^ 7 o ot«bTtB^j»a5 7 1 

O&BMgLTESU -ait«a57 o ocA*sns« 
mtmrnmi 1 oka**-* .tat 

nCf h-itiai&6 OOfWtfcg&nrrs. 
[0131] ±f3ntT«y h-aieIBS6 0 ©£#©[51fci& 

f*tt» t v tm t) ^ t>> Hdi3^ 4 ©mnyfag-eaftsfi 

10 Lfcntr* h-SlH)K4 OfcfMTefclK *yU$£tH:& 
Sjg^H I Tfcyvtf- H*sHi*$n«tVN«t-5t:bfet>©Tf 

[0 13 2] i©^6©^Ufi^ffiH«Snbr^ h 

-st0i&6OH:s mtifflmsn i ofrb mtigin 20$. 

T-© ASH ^ - F R E A D Y© W 7 * h EUft^ -St 
Jt«Sf57 0 0^e,m*SS7 2 0iTO^-l'COM 
P©g*>S^©E*Slgi:«L< Lfc©t% Pi^-K©* 
±©IB«aSgSlfSB«SlSJ»i«:^U<-rSili:A»T-§, M 

j - K©«ffiBtiait* j £ < fc*. 

20 [0133] W±©<fc 5 SB 6 ©Ha&J&agfc: «fcfttt, 
tti;*jf&)»g&7 1 0SttJ*SP7 2 Oi>»£W 7">bfl«Jfc:.- 
S»nTV^S-ait«tgiJ7 0 0CRg$t£iU *© 
— Sttt«cSB 7 OOlCAASnSA*if» (DATA 
[0 : n] , DATA N [0 : n] ©4>© 1 tfy h© 

m^m %m±imm&7 1 0fcA#*-;&j;-5fc*j5&uT 

U£©Tn rtSB^— HCOMPfcrtSey— kready 

©^©laiasffistFiieaia^K^?)^ -stit« 

©A^**i*nfc:^U -Bcit«t8B7 0 0©!7-fir-Kd- 
T«E^gP©E«il*sS < fc^-taF£©EI&£fifiVe«H£ 
30 tn;*stgS0bTt>, -etii:H:«H^Kai*«ig? H I TfcM 

if- F#awj£*i&v^>r ? >trfB>m%fTo z tires 

[0 1 3 4] 02 3tt*%W©^7©|gS(B^«§t^S^ 

h3ib0i 9t:^t-niff k-»h»4 o hm-mimft 

{CttP|-^SftbT««a5^©lftWfe««&rS. . 
[0 1 3 5] 02 3t*5V>T, nlf >y H-SCI51IS7 0 
(£K-y h-gtlaJi&) 14, nffi©-ScJt««a5 8.0 0, m 

±r»JWSI58 1 Ox tB*SB8 2 OSlfl^We^CLKfcT 
40 ftOTSttSrU^-V-^i&^-ei&SPMOS 

^8 3 0, 8 3 1, AVft^0BS8 4 0 3b»^*«$n* 

[0 13 6] ±§SnK«yh-Sc0K7Oa:, B5ffi^5© 

«tSP8 0 0, W^]»SR8 1 0©tfeffit>nTVNS7';V 
^•>>SR?8 4 1 £-r^TI3-©7Vby*>«^fc:|8-- 
U fi?5@E&8 4 0tt-e©:r;Hr£>*^8 4 i 

— KRE AD Y©gF^gE^S» S^SPy-KCOMP© 
50 *n<t»)A&< bfct>©-efe3. 
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[0 13 7] Z<D±*>1£, &7©£&ffl0fc®fcfi*5nbry 
h-»Ia]K7 0fciu nKf KD-att«gP8 0 OrtTffl 

v**t , **»>*3 1 8 4 1 mtimmsis i omr-ai 

v^TVi/y^s&^S 4 1 ©«»»&;& &ffi-U m*©J 
8PSS8 1 0©tH:fcK* *W $ >^SSffl©ft^llES8 4 

okUT, ffi-sftfcTVwy^vsB^s 4 l&tetrvfs. 

bTV>S. 

[0 13 8] WT, ±5&©«fc5fc«fiE$*tfcnh:>.y h- 
SCHBS7 OcDffr^gttWfS. 10 
[0 13 9] ±l3nK^ h-SU3g&7 0 ©£{*©ia8&i& 

— H Wmi32tll£^£ "5 K bfc *>©T-fc £. 

[0 14 0] £©$e7©fUI6Ba§Cfii5nbr>.y h-SIU 
K7 0tt, ^5©Hiig^K^5nlf>y h-a@BS5 0 
C»U |*9gM-1*READY©i«F£g^gS£rtS5y 

- F C O MP K*tbT*§ rtSM- 
HREAD Y©3r^T# 5 llNfMtfrtS^- K COM 

p©-^n«tt)^ ^t<8a^^-5di:A j -c-§5. ^n«:> 20 

&tl&8 2 0<Dm&<t*4 ^@SS8 4 0 7? 

£ ££iIADbfc*-$-fSI^8 4 1 ©aFia^rSFS©^ 

[0 14 1] fcl±©«fc-5fc\ ^7©HJEB8g{cj;nHx 

-Scjt«tgp8 0 0, &t>um&8 1 ortr-ffi bns^ 

4 0&£&trcLx £ £C^©H*t[H]l& 
8 4 0fc*©iiuS£bfc:77l/^'>>SfS : P8 4 l&m^rs. 
-Ift^fcbTiHI, Xtt*ftfeLtgMrrs<fc-5fcbT^ 30 

F*3SS> - K R E AD Y©#£8^gS&F*g2By 
-HCOMPfc#bT*§ fctfTt^ $X 

[0 14 2] ±ffi&ISKi^S§{3^Snlfy 
# N nts/h©A#e^©:£trs>hfc:c>VvC-5Ut«*& 

5 ®&tc iSfflT- $ 3 3 fcfctM "5 * T- * £V>. 

ta)g&Bu nt:*h©!ft-&it«UPt&©A;tjfI^i^ ntT 
v h©-gtft«t*f£i©A;*j{l^©£ir » hfco^T-gc 
ifc«t£fT5*.©T-;feftHU -€©trv h»fcH5!tf>.y hT?*> 

[0 1 4 4] ±&&mBWmiZ&Zn\£vh- 50 
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[0 14 5] 

©A#M^#£-aifc«#&©A:*jfI^£A;bbT&tf 

&© n if y v © A*»m^*t© frvm^tt 

£A#U aA*^#©£#£tfttflbTA;*j»&tfclti 

^JSPSBtt* 2A^NAND|5IKi:-f©W*S©J»<I^ 
i:t-57 , ;i/^'>>^T-fe5*-7*> K W >NMO S 

^(C lalffi bt ^-f ± X "J * l&f££fT O «fc "5 bT V^ 

<Dxi3m^<Dmm#£<D&?-bt%-etT't>, taxm^ni 

[0 14 6] »y h-SllBStf 

^^&MirabT-ait«{fessrai*-rs*figi:u tu 

ftlra bT A*S^tH©^^m^t-S J: 7 t»fiR bTVN ' 

ifcs -att«©A^m^«©ti)!iat < ts, «7w 

ir-F*7«il» (-ait^gPtB*) ©«?^S©lgiO 
t*fU ®®«fra©A?^f«c#tt&'h$<-rsc:i:^T*§ 

^ o 

[0 14 7] h-SllKT? 
tt> W*$iJ«Ig6rt©2A*NANDlHlK*, -»lt«SP 

rt© 2 \tifrifofti%w&m&^&mzntzmv&Mf&tm 
vis* 7•>>^sfflv^T> i&aiaies*«jE«b-rvN5©^ 

-Scifc«tgUrt©7*;^'>>SR^i:x U^JfilSlJrt©^ 

>«?©tStt^ W ^ >tr&&* < -j-z tifix 
^^©WSBy-KCOMP, READY«D7m> 
^^?>^tf^b<«:D, m^ilS^fcty (Atf-b) 

[0 14 8] *»wt«s#try h-aiiK-e 
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ai:t±}RBi«C, ai*S8^HI TfcM-tf-K*JtB*$n 
sti:t)t> *@©®&©«lt«#&ffl«rs£fc#-c- 

TtoWsXttrx-XfrliXsX (n-1) fflttJra-*- 
5<fc-5fc#?fiSbTUS©-^ P38M-KCOMPi;RE 
ADY0D^^§S^<«U<-rsc:i:3b I T-t, C 

[0 15 0] h-aigisT 

£«fc"5Cl-"f T»> h bTV^CDtN rtgpy— KCOMP 

U -gttfcftSB©? -f b**T^S8©B^*s« < & 
oT^cDE^SfiSViBilgffim^tiJobT^x 

■< x >{fmm&ftv z t#-c-#s. 

[0 15 1] *5BWK«S^ty b-S(l5]«ST- 
tiU ntf h©-&ifc«^rtT-/li^5:7Vl/y 

^tbTniS, Xtt^*xW±, {\Mni-rs«fc-5fc1»fdcb 
TV**©T, rtSM-FREADY©£F±&-&gS£F'3 

ssy - h c o mp c*r b-c*& < issrra c t^x- 

[00©«MH&I&9§] 

[HI] *«ll!*»abfc*l©iaBB«lfc«*#Kf 40 
b — SclelBS©#lJEilS^r 7d y * jgf £ . 
[02] ±13* t: y f -a@K©-StlfcKSiJ©i&a[iBS 

[03] ±13* £y h-&0g&©-gcit«*gf5©«J5fc£^ 
-T[s]&0T*fcS. 

[04] ±I3#-lf^h-ai51K©tH*S«JfflIS5©i&SIlK 
0T-&S. 

[05] ±ga*t^ h-iStiHiis©^*^®©^^^ 

ng§&0T?feS. 

[06] ±fB#bf^h-St@K©l!rf^S*(*fl<JtittWr 50 
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5 tztb<D y {/ 5. 

[0 7 ] ±13* k y h — suae© t y h ^©*^ - h« 
{ft&^-r»o&0Tfc3. 

[0 8] ±13* try h-Scls]g&©*;*l$©§>'-H«tt 
£^1-*y&0T'fc£. 

[09] *^Bl«SSfflbfe^2©SUIBBffiK:^5*t:y 
h-St0K©««^^-rm y^HTfeS. 
[010] ±13* tr* h-5cE8S©-ait«SIJ©l&a(Hl 
K0T-fe5. 

[011] ±13* tf* h-8tf!ES©-gctt««g5©ttJ«& 
^1"0i&0T-fc5. 

[012] ±B#K?r h-aiii&fflffi^j»S5©i&sia 

BS0T-*S. 

[013] ±13* If* h-SclHlK©tB^J»gP©*fiE* 

*-rni«&0t?fc5. 

[014] ##gW£SJ8b;fc!83©f£«W£Sgfcfl*$*t: 
y h— aisIK©«ffiK&^-ryo y *0T?fc£o 
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